Forebrain-specific promoter/enhancer D6 derived from the mouse Dach1 gene controls expression in neural stem cells.
Drosophila dachshund is involved in development of eye and limbs and in the development of mushroom bodies, a brain structure required for learning and memory in flies. Its mouse homologue mDach1 is expressed in various embryonic tissues, including limbs, the eye, the dorsal spinal cord and the forebrain. We have isolated a forebrain-specific 2.5-kb enhancer element termed D6 from the mouse mDach1 gene and created D6-LacZ and D6-green fluorescent protein (GFP) reporter gene mouse lines. In embryonic stages, the D6 enhancer activity is first detected at embryonic day 10.5 in scattered cells of the outbuldging cortical vesicles. By embryonic day 12.5, D6 activity expands throughout the developing neocortex and the hippocampus. In the adult mouse brain, D6 enhancer is active in neurons of the cortical plate, in the CA1 layer of the hippocampus and in cells of the subventricular zone and the ventricular ependymal zone. Adult mice also show D6 activity in the olfactory bulb and in the mamillary nucleus. Cultured D6-positive cells, which were derived from embryonic and postnatal brains, show characteristics of neural stem cells. They form primary and secondary neurospheres that differentiate into neurons and astrocytes as examined by cell-specific markers.Our results show that D6 enhancer exerts highly tissue-specific activity in the neurons of the neocortex and hippocampus and in neural stem cells. Moreover, the fluorescence cell sorting of D6-GFP cells from embryonic and postnatal stages allows specific selection of primary neural progenitors and their analysis.